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Introduction

* Expansion of our previous study
— Kim et al., 2003, J. Geophys. Res., 108, 4730
— Cases over a three year period

 (Goals

— Examine the robustness of the conclusions of
our previous study

— Identify meteorological influences in observed
variability of droplet effective radius, 7,
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Cloud Droplet Size Distributions in Low-Level Stratiform Clouds
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TABLE 3. Sunnmary of results in Tables 1 and 2, listing mean valoes

and standard deviations of vartous microphysical quantities for ma- .
rine and contimental clouds. Contlnental
Marine Continental 288 Cm-3
I;I)umber —
NnS1 MEAT 14 288
s ty std dew 45 150 < — 159 cm'3
'ﬂu:h :f.l:-:l]‘.'l.::l
Mean an mean 14.2 8.2
std dew i4 io
Standard o . Gum)
1 58 il
Deviation mear e L
LWC,, (zm™)
MEean 018 Q.19

std dew 014 0.21



Sensitivity of Downwelling Shortwave
Radiation to N; and LWP

Total dowmeaard flee, Wim? between 0.3 & Jum. Cloud base = 1 km, thickness = 0.1 km.
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Technique

*Mie scattering properties
depend of cloud droplet radius

e[terative procedure based on
Min and Harrison, 1996a,1996b

*Most important of these
dependencies is the variation of
the extinction efficiency



GROUND BASED REMOTE SENSING OF CLOUD PROPERTIES
North Central Oklahoma, April 13, 2000 PLocal time = UTC - 6
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CLOUD OPTICAL DEPTH VS. LIQUID WATER PATH

North Central Oklahoma, 2000
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Optical depth is highly correlated with and strongly dependent on liquid
water path.

Tight cluster of points about a diagonal line through the origin is
indicative of constant effective radius over the day.

Slope is inversely proportional to effective radius.

F, fraction of variance accounted for by regression = 96%.



CLOUD OPTICAL DEPTH VS. LIQUID WATER PATH
North Central Oklahoma, 2000
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F, fraction of variance accounted for by regression, mainly > 80%.



CLOUD OPTICAL DEPTH VS. LIQUID WATER PATH
North Central Oklahoma, 2000, aggregated by days
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Fraction of variance accounted for by regression, 74%.

Days with smaller radii have a greater optical depth for a given L WP



CORRELATION OF CLOUD DROP EFFECTIVE RADIUS
AND AEROSOL LIGHT SCATTERING COEFFICIENT

North Central Oklahoma

All days in 2000 meeting complete overcast criterion
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Conclusions of Indirect Effect Study
at SGP

* Dominant influence on cloud optical depth, 7, in

liquid boundary layer stratus 1s the Liquid Water

Path (LWP), which accounts for 63% of the
variance 1n the entire data set and up to 97% on a
given day.

« Effective radius, 7, varies little during a given day,
but varies from 5.6 to 12.3 pm from day to day.

» Acrosol light scattering at the surface accounted
for 24% of the variance in 7, in the entire data set.
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Conclusions of Expanded Study

» Acrosol light scattering at the surface accounted
for 36% of the variance 1n 7, in the entire data set,
as compared to 24% 1n previous study.

— Suggests statistical approach to quantifying indirect
acrosol effects

* Clouds with 200 < LWP <400 g m exhibit
largest effects (42% of variance 1n r,1s explained).

 Relatively strong relationship between N and r,
(43% of variance 1n r, 1s explained).

— Smaller cloud droplets are correlated with higher
stability at the inversion



